VLSI 2012 Final Solution
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Tpd < Tc — (Tsetup + Tpcq) = 20ns — (2ns + 1.2ns) = 16.8ns
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Tcd > Thold — Tcecq = 2.8ns — 0.5ns = 2.3ns
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(a) Race: direct path from D to Q when clk and !clk are both high.

(b) Undefined : Both B and D are driving A when clk and !clk are both high.
(c) Dynamic : unknow X when clk and Iclk are both low.

(d) using two phase clk or nonoverlap design.

5. (2.5% each)

G=A-B
P=A®B
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(a) FESFHFE 7-32
(b) EESHaEFE 7-36
(c) s5&5ulize 7-28
(d) fast to slow: Carry-Select > Carry-Lookahead > Carry-Skip
(e) Pick one type to sketch
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Carry-Select:
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- Open bitlines : use another subarray as reference
— Higher density
— Noise affect one array more than the other appears as differential noise.

- Folded bitlines: take the neighbor cell in the same subarry as reference
— Noise appears as common mode
— Larger layout area
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(@ low ->0.5*600/(200+600)=3/8=0.375V
high -> (1*200+0.5*600)/(200+600)=5/8=0.625V
(b) double VDD, double cell capacitance

12, 5- 35 2.5 » > Aol mEHEdes

(a)

Read disturb:

Assume Q=0, during the read operation:
" BLis precharged at VDD

.. Q will rise due to voltage division

Q must not flip, (%)p]) > (¥)PG

(b)
Write:
7 A0V 5 pass-gate NMOS > BE4(1 pull-up PMOS 3% > PG s > (5% mobility —1§ >
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(a) to precharge both bitline and bitline_b to high
(b) to select column or reduce column circuits area.
(c) ECC, redundancy, BIST

(d) Mask ROM, PROM, EPROM, EEPROM, Flash
(e) to find the memory location of data match
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(a)

1 5121 1
D=NfV+N =NV +N=N128)V +N

N 1 2 3 4 5 6 7
D 129 24.6 18.1 17.5 18.2 19.5 21
Ans : N=4

(b)

fi = Y128 = 3.36
D=175

15. (2.5% each)
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tpar = (6 + 4h)RC + 2C x ) =(74+4h)RC =(7+4h)t=(7+ 4h)T

tpar = (6 + 4h)RC
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(B)
tear = (6 +4h)RC

R
toar = (6 +4h)C X
t +t

teg = (“’fz—“”) = (4.5 + 3R)RC

18. (1% each)
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